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Introduction
The economics literature of the past decade has found that males and females respond differently to incentives. In particular, females, as opposed to males, appear to do worse when facing competitive incentive schemes (Gneezy et al., 2003; Gneezy and Rustichini, 2004) ; they tend to shy away from competitive schemes (Niederle and Vesterlund, 2007) and are more attracted by cooperative incentive schemes (Kuhn and Villeval, 2015) . Some have argued that differences in preferences and confidence in one's own relative abilities (for surveys see Eckel and Grossman, 2008; Croson and Gneezy, 2009 ) are key in explaining such gender-specific responses. The latter has also been invoked to explain the puzzling persistence of inequalities between females and males' career paths (Goldin et al., 2006) . However, the literature has so far focused largely on monetary schemes, such as piecerates and tournaments, and has paid limited attention to non-monetary incentives such as information feedback on peer performances and work organization. Many papers have restricted the role of information to a minimum in an attempt to measure the impact of beliefs about relative abilities. Papers that do allow such information feedback usually aim at investigating the gender-specific willingness to enter a competition (Cason et al., 2010; Wozniak, 2012; Wozniak et al., 2015) 1 or, at times, the relative performance in competitive settings with or without monetary prizes (e.g., Delfgaauw et al., 2009 ). Due to their focus on competition, however, the latter are not designed to separately identify the pure effect of information from its strategic dimension.
The aim of this paper is twofold. First, we investigate whether information on peer performance and characteristics affects males and females' work effort differently. Everyday life offers many examples whereby individual labor supply and performance not only depend on a worker's wage and characteristics but also on those of a reference group. Since Kandel and Lazear (1992)'s seminal theoretical contribution, several empirical studies have found positive peer effects in settings as varied as tournaments, piece-rates (Azmat and Iriberri, 2010; Blanes i Vidal and Nossol, 2011) and fixed compensation schemes (Falk and Ichino, 2006; Mas and Moretti, 2009; Kuhnen and Tymula, 2012) . 2 Others, in contrast, have found either a null or a weak positive effect (Guryan et al., 2009; Bellemare et al., 2010; Eriksson et al., 2009; Van Veldhuizen et al., 2014) . Some have even found a negative peer effect amongst the lowest-performing (Barankay, 2012) and the disappointment-averse workers (Gill and Prowse, 2012) . Surprisingly, the literature has seldom addressed genderspecific peer effects on work effort. This paper provides one of the first contributions in this direction.
Concern for strategic complementarity, social learning (e.g., monitoring), competitiveness and conformity, or any combination of these mechanisms are potential candidates to explain the relationship between individual and peer performances. Our empirical framework excludes strategic complementarity and social learning, and thus allows us to focus on mechanisms such as competitiveness and conformity. Moreover, in our approach, workers are paid under a piece-rate scheme. Therefore, tournament incentives are left out from our design.
Workers usually interact directly or indirectly with coworkers so that individual performance is oftentimes common knowledge. The information flows through a "social network" that is specific to each work environment. The second aim of the paper is thus to investigate the extent to which various work organizations impact male and female peer effects differently, if at all. Yet, despite the pervasiveness of such social networks (Jackson, 2010 (Jackson, , 2011 , most studies of peer effects at work assume that individuals interact within groups. This is akin to assuming that individual performance depends upon that of each member of the group, however defined, with equal weight. 3 More realistically, each worker may have his own reference group. His performance will thus be influenced directly by his peers, but also indirectly through their own peers. While peer effects in social networks have been studied in various contexts, 4 their analysis on the labor market has focused for the most part on the transmission of information about job opportunities (Laschever, 2011; Calvó-Armengol et al., 2009 ) and the role of referrals (Topa, 2011) . The role of social networks on work effort has seldom been investigated. 5 Using field experiments, Bandiera et al. (2005, 2009, 2010) show how friendship at work modulates the impact of incentive schemes on productivity. More closely related to our approach, Lindquist et al. (2015) use data from the call center of a mobile network operator and a field experiment; they find evidence of both a local average network effect on productivity, attributed to conformism and peer pressure, and a local aggregate effect that results from knowledge spillovers.
We investigate peer effects on effort at work by developing a social network model with gender heterogeneity. More precisely, our theoretical framework generalizes the standard linear-in-means approach (e.g., see Manski, 1993; Bramoullé et al., 2009; Blume et al., 2015) to allow both the performance and the contextual peers effects to vary across gender. Our model is inspired by Arduini et al. (2016) and Dieye and Fortin (2017) .
To estimate the model, we design laboratory experiments in which subjects are paid according to a piece-rate scheme to perform a real effort task repeatedly. Two work organizations (treatments) are considered: sequential networks and simultaneous networks. In the sequential treatments, subjects are randomly assigned to peers who participated in a previous baseline treatment in which they performed the exact same tasks in isolation. Subjects are informed about the mean performance, wage and individual characteristics of their peers. Thus, in this directed bipartite lines network, information flows one-way from peers to subjects. This more or less mimics a situation whereby workers learn about the output level of their peers in a previous work shift. 6 In the simultaneous treatments, subjects are also randomly assigned to peers but interact in real-time. In these undirected line networks, information flows in two directions: from peers to subjects and from subjects to peers. This arrangement mimics that of a cashier in a large retail store who can observe the performances of her co-workers located nearby, and vice versa. Workers interact in a non-cooperative way and each game is played until (quasi-)convergence to a Nash equilibrium.
Designing exogenous networks in the lab eases the identification of peer effects for at least three reasons. First, by randomly assigning subjects across networks, it ensures the absence of endogeneity biases arising for instance from the fact that individuals with similar characteristics or behavior self-select in their reference group (i.e., no correlated effects due to homophily). Second, it guarantees knowledge of the true reference group (by the researcher), that is, we know who interacts with whom with no measurement errors. Third, it has been known since Manski (1993) and Lee (2007) that the simultaneity between a subject's and his peers' behavior may make separate identification of the endogenous and contextual peer effects difficult when individuals interact in groups and especially so when the number of groups is small or when the average group size is large. 7 Manski calls this the reflection problem. However, Bramoullé et al. (2009) and Blume et al. (2015) , among others, have proved that, in the absence of correlated effects, the linear-in-means homogenous model is generically identified when interactions are structured through social networks. Thus, by forming properly designed exogenous networks in the lab, our approach allows to identify peer effects. In particular, peer effects in our sequential treatments are identified since by construction the reference groups' behavior is predetermined. Peer effects in our simultaneous networks are also identified since we show that our model satisfies Arduini et al. (2016) 's conditions for identification under group heterogeneity.
Our empirical strategy consists in estimating the gender-specific sequential model using a clustered random effects panel approach and the simultaneous model using a panel spatial pseudo-maximum likelihood method. Our results show that peer effects strongly differ between males and females. We find that males' performances are positively linked to that of their peers in both treatments. Females, on the other hand, respond positively to their peers' performances in the sequential treatment, but not so in the simultaneous case. Thus, when information flows in both directions, females behave as though their peers' performance and characteristics were irrelevant, which is in stark contrast to their male counterparts. Variants of the informational content of the baseline and sequential treatments are used to investigate the sensitivity of the estimates of the sequential treatment. These variants aim at replicating the information that is available to the subjects and their peers in the simultaneous treatment. Because both female and male performances are the same as in the initial sequential treatment, we conclude that it is the simultaneity and the bi-directionality of the flow of information in the simultaneous treatment that determine how females react to their peers' performances.
We conjecture that females perceive the simultaneous networks as being somewhat more competitive. In sequential networks, peer performance may be taken as a simple reference point when setting personal goals. These results are consistent with previous literature in which females, as opposed to males, are found to respond less to financial incentives as the environment gets more competitive. Our results suggest that these differences also hold for non-monetary, informational, incentives. They may shed light on the causes of gender differences in occupational statuses and career paths.
The remainder of the paper is structured as follows. Sections 2 presents our theoretical model of peer effects at work. Section 3 describes the experimental design and procedures. Section 4 presents our econometric strategy and our results. Section 5 discusses the results and concludes.
Theoretical setup
Consider three types of work arrangements with increasing levels of interactions. In all three cases, subjects are asked to perform the same sequence of mathematical tasks. At one extreme (Baseline treatment), subjects work in isolation. At the other extreme (Simultaneous treatment), they interact with peers in a given network configuration and are made aware of the latter's mean performance in real-time as the game unfolds. As an intermediate case (Sequential treatment), subjects are randomly matched to peers from the Baseline treatment. Information about peer performance and characteristics flows one-way.
Baseline treatment
A treatment includes s sessions (or networks) indexed by l, with i = 1, . . . , n l subjects who perform a task for a total of t = 1, . . . , T l periods. In each session l, there are n m l males (or type-m) and n f l females (or type-f ) (with n m l +n f l = n l ). For notational convenience, we assume, for the moment, that there is a single session per treatment (with n l = n, n m l = n m , n f l = n f and T l = T ). Total work time per period is fixed and allocated between on-the-job leisure and work. Effort is proxied by the per period individual production and subjects are paid a piece-rate for each unit of production. 8 We order the vectors and matrices in each treatment so that the first rows correspond to type-m subjects and the remaining rows to type-f subjects.
We assume that preferences for consumption and on-the-job leisure is represented by a utility function that rationalizes the useful semi-log effort function (see Heckman, 1974) when maximized under the budget and time constraints:
The variable e j it is type-j individual i's effort at period t, w j it is his/her piece-rate wage (in log) 9 , α 8 In principle, a production function could be specified that would relate output to work effort, other inputs and unobservable shocks. However, it would be difficult to identify technology from preferences in the model. Thus, following Dickinson (1999), we assume that work effort is proxied by output.
9 For notational simplicity, we assume only one observable characteristic, the piece-rate wage, which is randomly determined in the experience. In the empirical section, we introduce other exogenous explanatory variables: the show-up fee (as a proxy for nonlabor income), age, the relative family wealth, the proportion of males in the session, a dummy for being student in the engineering school, and time.
10 We also estimated a fixed effects model and we obtained very similar estimates. 11 In the general case with many sessions, we allow for session fixed effect for l = 1, . . . , s. These may possibly be correlated to the explanatory variables and aim at capturing changing laboratory environments (weather, daytime, etc.).
Sequential treatment
In the Sequential treatment, the networks are structured such that the information on wage and performance flows from the Baseline treatment to the Sequential treatment. Subjects in the Sequential treatment are each matched to a specific reference group, N j i , that comprises n j i individuals from the Baseline treatment. They are informed about the average performance and wage of their peers at the beginning of each period. Social interactions are introduced in the Baseline model by assuming a linear-in-means semi-log effort function:
with j = m, f, i = 1, . . . , n j , t = 1, . . . , T . Assumptions on the error component terms, β j i and u j it , are the same as those in the Baseline treatment. The performance and contextual peer effects are captured by β j 2 and β j 3 , respectively. In this linear-in-means model, competitiveness and conformity correspond to having β j 2 > 0. Note that this model assumes between-gender heterogeneity but within-gender homogeneity. Indeed, the peer effects of male and female subjects are assumed to be the same on an individual of a given gender. 12 In the sequential treatment, no endogeneity issues due to simultaneity of outcomes or the presence of correlated effects arise since all explanatory variables are assumed strictly exogenous. Assuming also orthogonality between β j i and these variables, equation (2) is a random effects model.
It is useful to combine the Baseline and Sequential treatments into a single model in order to compare them to the Simultaneous treatment discussed below. First, define the type-j non-stochastic interaction matrix R j , with a zero diagonal, where the typical element is r j ik = 1/n j i if k belongs to the Baseline treatment and is a peer of type-j subject i in the Sequential treatment, and r j ik = 0, otherwise. The vector R j e t thus corresponds to the mean performance of type-j individuals' reference group at t. By design, the value is equal to 0 for Baseline individuals. Similarly, the vector R j w t corresponds to the mean wage rate of type-j individuals' reference group at t. We assume that α j 1 = β j 1 , with j = m, f . If these assumption hold, then combining the two models will yield more efficient parameter estimators. 13 The pooled set of Baseline and Sequential individuals is said to form a directed bipartite network. Eqs.(1) and (2) can then be combined into a single pooled model:
12 A more general model would allow individuals to respond differently to peers of each gender, i.e., it would include four heterogeneous effects (ff, fm, mf, and mm) rather than two (f,m). For the sake of simplicity, we only consider between-gender heterogeneity. However, the proportion of male peers is included as a contextual variable in the econometric specification but turns out never to be statistically significant. 13 The assumptions are tested in the empirical section of the paper.
with j = m, f , t = 1, . . . , T , where e j t , β j and u j t are respectively the concatenated (n j × 1) vector of effort levels, time invariant individual effects, and idiosyncratic individual terms of type-j subjects at time t, in Baseline and Sequential treatments. This specification allows for between-gender heterogeneous peer effects since the parameters are all indexed by j = m, f . This random effects model is identified as long as the usual (full) rank condition for generalized least squares is satisfied.
Simultaneous treatment
In the Simultaneous treatment, information on performance and characteristics flows between subjects and peers in real time. Because they likely influence one another, we must make an assumption about preferences for this type of game to reach an equilibrium. Thus each subject is assumed to behave non-cooperatively and to ignore the fact that his own performance may influence other subjects in the network. This is equivalent to assuming that, at the equilibrium, each subject correctly anticipates the mean performance of his peers and behaves accordingly. In other words, a non-cooperative Nash social equilibrium arises because subjects are assumed to form self-consistent expectations. 14 At the Nash equilibrium, the best response equation for type-j subjects, given the mean effort and characteristics of their peers, is given by:
with E(ε j t |w) = 0, j = m, f , t = 1, . . . , T , where ı j is a (n j × 1) vector of ones, G j is a row-normalized non-stochastic interaction matrix for type-j subjects, with a zero diagonal, and with g j ik = 1/n j i if k is a peer of the type-j subject i, and 0 otherwise. The endogenous (performance) peer effect and the contextual effect are measured by γ j 2 and γ j 3 , respectively. It is standard to assume that |γ j 2 | < 1. 15 For simplicity, we assume for the moment that ε j t is a vector of errors whose elements are i.i.d. with variance given by σ 2 , for all i, t, and j = m, f . 16
It is worth emphasizing that equation (3) for sequential networks and equation (4) for simultaneous networks differ in three important aspects. First, while in sequential networks 14 We describe the convergence procedure to the Nash equilibrium in the section on the experimental design.
15 More generally, stationarity requires that 1/ω j max < γ denote the smallest and the largest eigenvalues of the matrix G j . 16 In the empirical section, this assumption will be relaxed. subjects in a given session are matched to peers who have played in isolation in a previous session, in the Simultaneous model (equation (4)) social interactions occur in real time in the same session. Since the models do not reflect the same informational environment, we allow the parameters of these two equations to be different. This point is crucial for distinguishing behaviors across genders. Second, the vector of mean reference group's performance, R j e t , is exogenous in equation (3) whereas the corresponding variable, G j e t is endogenous in equation (4). The reason is that, in the Simultaneous treatment, a subject is influenced by his peers but in turn the latter are also influenced by him/her, which is not the case in the Sequential treatment. Third, in the simultaneous treatment, we assume a constant coefficient for each gender (i.e., γ m and γ f ) and not a (time invariant) individual effect as in the Baseline and Sequential treatments. This allows to simplify the identification and the estimation of the simultaneous model. 17
To estimate this heterogeneous social network model, it is first important to establish the conditions under which it is identified. To do so, first vertically concatenate the vectors and matrices in equation (4) with respect to genders j = m, f . Then, define the two n × n type-j social interaction matrices G j such that g Finally, using equation (6), the macro reduced form is given by:
where
In our setting, identification means that a consistent estimator of the parameters of the model (6) exists. Assuming standard regularity conditions (see Appendix A in Arduini et al., 2016), we have the following proposition: Proposition 1. Assume that the model (6) holds. Assume also that |γ j 2 | < 1, and γ From this proposition, it follows that the characteristics of type-m and type-f peers (and their interactions) of distances 2,. . . , are appropriate identifying instruments.
The standard homogeneous linear-in-means model is a particular case of this model. It is obtained when assuming that γ m = γ f = γ and γ m r = γ f r = γ r , for r = 1, 2, 3. Under these assumptions, equation (6) can be written as:
with E (ε|w) = 0. In that case, the identification conditions correspond to those of the Bramoullé et al. (2009) model. More precisely, the model is identified if γ 1 γ 2 + γ 3 = 0, and if the matrices I, G, G 2 are linearly independent. The latter condition is satisfied in our simultaneous treatment since subjects do not interact in groups.
The model (6) is estimated using a pooled panel spatial maximum likelihood (ML) approach with two lagged spatial dependent variables to take into account gender heterogeneity in endogenous peer effects. 19 Robust panel standard errors (clustered at the subject level) are used to provide valid inference in the presence of serial correlation. One interesting feature of our likelihood-based approach, as compared with an instrumental (IV) method, is that the determinant term ensures the stationarity of the model (LeSage and Pace, 2009). Moreover, the ML procedure is less sensitive to various implementation issues such as the choice of instruments in the IV approach. 20
Experimental design and procedures
The above theoretical discussion has outlined three different networks with varying degrees of interactions between subjects. In what follows, we describe laboratory experiments designed to mimic these networks. The experiments follow a between-subject design with random assignment to treatment. The data stemming from the experiments are used to estimate the endogenous and contextual peer effects.
The Baseline treatment
As mentioned in Section 2.1, Baseline subjects play in isolation for a single session. A session comprises 16 periods that last two and a half minutes each. Subjects are asked to mentally multiply as many two-digit and one-digit numbers as possible (e.g., 22×7). The same numbers are used across subjects and sessions to insure homogeneity of treatment. Once the numbers are displayed on the computer screen, subjects enter the answer and, if correct, a new task is displayed. Otherwise, an error message is shown on the screen and another answer must be entered. The screen keeps track of the number of correct answers and the remaining time until the period ends.
At the beginning of each period, a piece-rate of either e0.10, e0.50, or e1 is randomly assigned to each subject and displayed on the screen. Payoff in a given period is equal to the number of correct answers times the piece-rate. Potential earnings are displayed at the end of each period. When the session ends, the actual payoff corresponds to the earnings of a randomly selected period drawn independently for each subject.
Prior to each session, subjects are paid a fixed randomly selected show-up fee of either e2, e4, or e6. In a standard labor supply model this would correspond to unearned income. In addition, they are told that performing the multiplications is not compulsory. They are free to read the magazines that lay on their desk. These serve as a mimicking device for on-the-job leisure. Subjects may thus choose to rest during a period if they deem the piece-rate to be too low and benefit from increased concentration at later periods.
Two variants of the baseline have been implemented. In the first, subjects are not informed that they will be matched to other subjects. In the second, they are. The purpose of the latter variant is to measure the extent to which subjects exhibit self-image concern. 21 Comparison between the two variants will help understand differential performances between sequential and simultaneous networks, if any.
The Sequential treatment
The set-up of the Sequential treatment is similar to that of the Baseline treatment. In each of these treatments, subjects are aligned along rows of six seats. Figure 1 depicts the graph of the directed bipartite network. The nodes correspond to the subjects and the arrows point towards their peers. Those seated at the end of a row are matched to a single peer, while all others are matched to two peers. 22 Subjects are informed that they are matched to either one or two peers. At the beginning of a session, information on peer characteristics are displayed on the screen. These include average age, number of school years, show-up fee, school, gender and relative family wealth (reported on a scale from 1 to 10 -from the 10% poorest to the 10% wealthiest). At the beginning of each period, in addition to own random piece-rate, average peer piece-rates and performances are displayed on the screen. Subjects are also informed that their peers had to perform the exact same multiplications as themselves, and in the same order. At the end of each period, a summary screen displays own performance, piece-rate and earnings, and recalls the average peer piece-rates and performances.
As with the Baseline treatment, two variants have been implemented. In the first, subjects are told that their peers participated in a previous session. In the other, subjects are informed that their peers are drawn from the current session but that they started performing the task three minutes in advance. They are further informed that their peers will not be communicated any information regarding their own performance and characteristics. In both variants, subjects know that the match will remain the same for the duration of the session. 23 Because no information flows from the subjects to their peers, a comparison between the two variants identifies the pure impact of having one's peers in the room on 21 The Baseline model developed in the theoretical section focuses on the first variant. Extending the model to the second variant could be achieved by including a dummy variable in equation (1). The parameter of this variable is identified if we exclude session dummies.
22 As explained below, this spatial configuration parallels that of the Simultaneous treatment although in both the Sequential and the Simultaneous treatments subjects are not aware of this. 23 The sequential model developed in the theoretical section focuses on the first variant. Extending the model to the second variant could be achieved by interacting a dummy variable for this variant with peer performance in equation (2). own performance. Measuring this potential influence is important when contrasting the Sequential and Simultaneous treatments. 
The Simultaneous treatment
The set-up of the Simultaneous and the Sequential treatments are similar, except that in the former the interactions occur concurrently and information flows between subjects and peers. A session consists of only four periods, each comprising up to five rounds lasting two and a half minutes to allow convergence to the Nash equilibrium. The Simultaneous treatment unfolds pretty much like the Sequential treatment. Information on peer characteristics are displayed on the screen at the beginning of the session. As each period begins, information is provided on own and peer mean piece-rates. At the end of the first round, subjects receive information about their peers' performance. They then proceed to round 2, at the end of which they are once again informed about their peers' performance. The period ends once the difference in mean network performance between two successive rounds is less than 5%. When this criterion is satisfied, the model is said to have reached a non-cooperative Nash social equilibrium with self-consistent expectations: Subjects are not willing to deviate any more when choosing their effort. 24 A session thus includes a maximum of 20 rounds. The duration of a session is thus approximately the similar to that of other treatments and comparisons between the latter cannot be contaminated by fatigue.
Recall from Section 2.3 that there exists an intimate link between the structure of a network, as described by its graph matrix G, and the identification of the endogenous peer effects. In designing a specific network, we have tried to satisfy two separate criteria: (strong) identification and external validity. As for identification, the gender-homogeneous model requires that the matrices I, G, G 2 be linearly independent. From Proposition 1 the genderheterogeneous model is identified when the matrices
be linearly independent. The lower the collinearity between these matrices, the more precise the estimated peer effect will be. With respect to external validity, the network should reflect real life interactions between individuals in their work environment.
Based on these two criteria, we have chosen an undirected line social network. Each row of six subjects in the laboratory constitutes a network whose graph is depicted in Figure  2 . Such a network ensures that at least two subjects are separated by a link of distance 2, a sufficient condition for identification of the peer effect to hold under homogeneity. We also checked that the matrices corresponding to the heterogeneous model were linearly independent. Moreover, the degree of collinearity of the matrices was ascertained by computing the condition number of the matrix that results from the vectorization and concatenation of the relevant matrices (Bramoullé et al., 2009) . 25 The gender-homogeneous and gender-heterogeneous undirected line networks have condition numbers equal to 7.7 and 1.85, respectively, which are considerably lower than 30, and should thus help obtain relatively precise estimates of the peer effects. An undirected line network is also likely to have good external validity properties. Indeed, it mimics many work environments in which employees work in isolation but have the ability to observe their colleagues' pace and performance. Figure 2 , subjects located at the end of a row are matched to a single peer while all others are matched to two peers. Subjects are not aware of the network structure. They are not told that their peers are their direct neighbors.
Experimental procedures
The experiment was programmed using the Z-Tree software (Fischbacher, 2007) . All sessions were conducted at GATE-LAB, Lyon, France. Undergraduate students from the local engineering schools (most from École Centrale de Lyon) and business schools (most from EMLyon Business school) were invited via the ORSEE software (Greiner, 2015) . As outlined in Table A1 of Appendix A, between 6 and 18 subjects took part in each session, for a total of 375 subjects and 24 sessions. We made sure we had as many females as males in each treatment. For the Baseline treatment, we organized 10 sessions with 84 subjects (2 sessions with 36 subjects in isolation, and 8 sessions with 48 subjects in the variant with information), of which 39 are females. In the Sequential treatment, we organized 11 sessions with 87 subjects (3 sessions with 39 subjects in the variant without the presence of peers, and 8 sessions with 48 subjects in the variant with the presence of peers from the Baseline), of which 42 are females. Note that we implemented the second variant of the Baseline and the Sequential treatments in the same sessions: in each of these eight sessions, we had 6 subjects playing the Baseline, knowing that their performance would be reported to other subjects, and 6 subjects playing the Sequential treatment, knowing that their peers were present in the session. Finally, 11 sessions of the Simultaneous treatment were organized that involved over 204 subjects (102 of each gender). Subjects in the Simultaneous treatment are more numerous since each session provides a maximum of four observations per subject since we only use the round when convergence has been achieved.
Upon arrival in the laboratory, subjects drew a ticket from an opaque bag assigning them to a specific computer terminal. The instructions describing the task, the payment scheme and the available set of information were distributed and read aloud (see Appendices B, C and D). Next we used a questionnaire to assess the subjects' understanding of the rules. Answers were verified individually. Subjects then had to report their age, gender, school, number of years of study, and belief about the wealth of their family relative to that of the other students of the same school. This was followed by a practice period of two and a half minutes to get familiarized with the task, after which the game started.
Once the final period ended, subjects were told individually which period (or which round in the Simultaneous treatment) was randomly selected for payment along with their earnings. They next had to complete an exit survey. A session lasted about 60 minutes and subjects earned on average e13.27 (standard deviation = e8.99), including a e4.13 average show-up fee (S.D. = e1.63).
Results
We start by presenting descriptive statistics on the sample of subjects and the main parameters of the treatments. We then turn to econometric results. Table 1 reports the means and standard deviations of the main variables used in the econometric analysis. The statistics are presented separately for the three treatments. The three rightmost columns of the table report the p-values of two-tailed test statistics of equality between the Sequential/Baseline treatments, the Simultaneous/Baseline treatments and the Sequential/Simultaneous treatments, respectively (Mann-Whitney tests for performance, Show-up fee, piece-rate, age, relative wealth, and t-tests for the proportion of males and students from the engineering school). Table 2 compares the two variants of the Baseline and the Sequential treatments by reporting means, standard deviations and test statistics.
Summary statistics
According to the p-values in Table 1 , most variables are balanced across the three treatments, including the gender variable. This is, however, not the case for subjects' and peers' age, relative family wealth, and engineering school. 26 The bottom panel of these tables focuses on the parameters and the outcomes of the different treatments. Not surprisingly, there is no significant difference in the mean piecerates across treatments and variants. The mean performance is not significantly different either across variants and treatments, although the comparison between the Sequential and the Simultaneous treatments reveals a marginally significant difference.
Estimation Strategy
The main purpose of the paper is to investigate gender-specific responses to peer effects in various network environments. Our empirical strategy consists first in estimating performance in the Baseline, Sequential and Simultaneous treatments under the null assumption that males and females subjects respond similarly to variations in peer performances (gender-homogeneous models). Under this assumption, we have shown that the Baseline and the Sequential treatments can further be pooled so that the parameter estimates can be more efficient. Next, we contrast these estimates to those obtained from relaxing the null assumption (gender-heterogeneous models).
In principle, testing the null assumption should give the same result for both the Sequential and Simultaneous treatments. Yet, it can be argued that the Simultaneous treatment is qualitatively different from the Baseline and Sequential treatments. This is because playing simultaneously may entail more competition between subjects and their peers. In addition, unlike the Baseline and Sequential treatments, subjects in the Simultaneous treatment know their performance is monitored in real time by their peers. They may thus be behave differently out of "pure image" concern and also because their peers are physically present in their 26 Subjects in the Sequential and Simultaneous treatments are slightly older than those of the Baseline, whereas subjects in the Sequential treatment report the lowest relative family wealth. Subjects in the Simultaneous treatment are paired with slightly older peers than those in the Sequential treatment. This is because the latter are paired with individuals from the Baseline treatment who happen to be younger. Students from the ECL engineering school represent a lower proportion of the subjects in the Sequential treatment than in the other treatments.
session. These potential influences can be inferred indirectly by estimating two variants of the Baseline and Sequential treatments. In the former, we tell subjects their performances will be communicated to future subjects. Contrasting the estimates of the two Baseline variants provides a measure of the "pure image" concern. In the latter case, subjects are told their peers are in their session but started playing one period ahead of them. Contrasting the estimates of the two Sequential variants provides a measure of playing against a "real" rather than a "virtual" peer. Should the "pure image" and "presence" effects not be statistically significant, any remaining difference between the Sequential and Simultaneous treatments can presumably be attributed to the more competitive nature of the latter.
Estimation Results
In what follows, we begin by focusing on the gender-homogeneous models in Table 3 . We next present the parameter estimates of the gender-heterogeneous model in Table 4 . Recall that panel random-effects are used in the Baseline, Sequential and pooled models since all explanatory variables including peer effects are assumed strictly exogenous in these specifications. 27 The Simultaneous model is estimated using a pooled spatial ML approach with two lagged spatial dependent variables. Robust panel standard errors clustered at the individual level are used in every specification. In all cases, we report specifications with and without session fixed effects.
Gender-Homogeneous Peer Effects
Result 1: a) Individual performance is positively linked to peer performance in both the Sequential and Simultaneous networks; b) Knowing own performance will be communicated to future subjects has no impact; c) Knowing peers are in same session has no impact. d) Individual and peer performances are linearly related.
Support for Result 1. The most noteworthy result in Table 3 is that peer performance enhances own performance significantly in all the treatments. When session fixed effects are accounted for, the parameter estimate is equal to 0.209 in the Sequential model, 0.198 in the Pooled model, and 0.051 in the Simultaneous model (absent fixed effects, we get 0.176, 0.179 and 0.107, respectively). The estimates are statistically significant at the 1% level in almost all models. 28 The peer effect is somewhat smaller in the Simultaneous models than 27 Alternatively, we could have used panel OLS. It would also provide consistent estimators, albeit not as asymptotically efficient as a random-effects estimator.
28 Note that our estimates are slightly smaller in magnitude than previously found in the literature: Falk and Ichino (2006) find a 1.4% increase in individual performance following a 10% increase in peer productivity. Mas and Moretti (2009) and Lindquist et al. (2015) estimate a 1.7% increase, whereas Kuhnen and Tymula (2012) find a 12% increase in productivity when workers can compare themselves to others. These estimates are not strictly comparable since the work environment varies considerably across studies.
in the Pooled and Sequential models. We delay a discussion on this intriguing result to the section on heterogeneous models.
The peer effect holds regardless of whether peers are present or not in the same session, since the parameter estimates associated with Presence×Peer performance effect is never found to be statistically significant. Likewise, own performance is not related to the "pure image" concern since the parameter estimates of the Observability variable is never statistically significant either. This finding runs counter to Mas and Moretti (2009) , but is consistent with Georganas et al. (2015) who found that, under piece-rate, being observed does not affect performance while observing others does.
It has been argued that estimating "average" peer effects may yield misleading results if individual and peer performances are nonlinearly related (Sacerdote, 2011; Tincani, 2015) . We investigate the link between the two through a series of random effects quantile regressions (see Table A .2). Estimation results, using the sequential treatment and the genderhomogeneous model, indicate that the same parameter estimates are statistically significant across quantiles. In addition, a standard random effects regression (column RE ) yields very similar results to the 50th percentile regression (column Q(0.5)). The performance peer effect is only statistically significant for the 30th and 90th percentiles. A Wald test on the equality of the peer performance parameter estimates across quantiles yields a p-value equals to 0.369. These results provide evidence that individual and peer performances are linearly related. Table 3 indicates that only peer mean age is statistically significant (p-value < 0.1) in both the Sequential and Pooled models. The parameter estimate in the pooled model is much smaller in absolute value as expected. 29 Its negative sign suggests that younger peers may induce subjects to increase effort so as to remain competitive. In the Simultaneous treatment, only peer piece-rate and being matched to someone from the ECL engineering school have any impact on own performance. Subjects may thus attempt to compensate their lower potential earnings by increasing their effort. On the other hand, having more peers from the engineering school may discourage subjects with weaker mathematical backgrounds. That these effects are only significant in the Simultaneous networks may indicate that this context enhances the sense of competition among subjects and peers. Interestingly, the gender composition of the peer group has no impact on own performance.
Only few individual variables have any significant impact on performance. Higher piecerate increases effort in all models and are of similar magnitude (significant at the 1% level in the Baseline, Sequential and Pooled models, and at the 5% level in the Simultaneous models). The parameter estimates indicate that increasing the piece-rate twofold increases output by as much as 0.552 units in the Simultaneous model (column (8)) to 0.607 units per period in the Pooled model (column (6)). Attending the ECL engineering school is also associated with increased performance. Older individuals perform better only in the Simultaneous treatment. The Show-up fee parameter estimate is positive 30 in the Simultaneous treatment and negative (only marginally significantly) in the Sequential treatment when there is no session fixed effects. Finally, in all models, performance increases with the number of periods. The larger effect in the Simultaneous model results from the fact that each period consists of several rounds. 31
All in all, the parameter estimates are relatively robust across all specifications. In all treatments mean peer performance increases individual effort, individuals exhibit some form of learning and they respond to financial incentives. The only somewhat surprising result concerns the smaller impact of peer performance in the Simultaneous model. The estimates of the heterogeneous models explain this finding.
Gender-Heterogeneous Peer Effects
Result 3: a) Peer effects differ by gender. Male subjects respond positively to peer performance in all network configurations. Female subjects respond positively in the Sequential, but not so in the Simultaneous networks; b) Both female and male performances are insensitive to the fact that own performance is communicated to future subjects; c) Male and female subjects are indifferent to having peers in the same session.
Support for Result 3. Table 4 shows that mean peer effects vary strongly across gender. For instance, male subjects increase own performances in the Sequential, Pooled, and Simultaneous specifications considerably (0.175, 0.178 and 0.274, respectively, absent session fixed effects and 0.254, 0.227 and 0.172, respectively, with fixed effects). In contrast, the responsiveness of females to peer performance decreases as we move from the Sequential to the Simultaneous treatments (0.183, 0.179 and -0.057 for, respectively, the Sequential, Pooled and Simultaneous specifications without fixed effects and 0.188, 0.194 and -0.049, respectively, with session fixed effects). In the Simultaneous treatment, the parameter estimates associated with peer performance is negative, albeit not statistically significant.
What may explain that female subjects are indifferent to peer performance in the Simultaneous networks only? Close inspection of the parameter estimates reveals an interesting empirical regularity: male and female subjects behave similarly whenever information about own or peer performances flows one way. Indeed, in the Baseline treatments, males and females subjects do not react to having their performances communicated to future subjects. Likewise, males and females subjects in the Sequential and Pooled treatments are indifferent to having their peers in the same session.These results rule out the so-called "pure image" and "presence" effects alluded to above. It must be, then, that female subjects perceive the Simultaneous environment, with its two-way interactive flow of information, differently from their male counterparts. Male performances, on the other hand, are fairly constant across network configurations. We postpone the interpretation of these findings to the Discussion section.
Result 4: Only in the Simultaneous treatment do the contextual peer effects vary across gender.
Support for Result 4. Table 4 shows that peer contextual effects vary across gender and specifications in the Simultaneous networks, with males being more responsive than female subjects. In particular, females react negatively, and males positively (but marginally so), to having more males among their peers, whereas no such effects are observed in the other environments. Moreover, while females appear to be indifferent to their peers' mean wage in all network configurations, males tend to respond negatively in the Pooled models but increase their effort marginally in the Simultaneous treatment (when we include session dummies) as if to compensate for the higher mean wage rate of their peers. In addition, the proportion of peers from the ECL engineering school has little impact on female performances but a large and negative one on males in the Simultaneous treatment. Males appear demotivated when matched with potentially more able individuals. Mean peer age also affects male and female subjects differently.
Individual effects also vary considerably across gender. As found in the psychology literature (Torrubia et al., 2001; Li et al., 2007) 32 and in Kuhn and Villeval (2015) , but in contrast to Paarsch and Shearer (2007) and to the recent meta-analysis of Bandiera et al. (2016) , males appear to be more sensitive to the level of financial incentives. Indeed, in nearly all specifications, their performances are intimately linked to the piece-rate. For females, on the other hand, the parameter estimate is marginally statistically significant only in the Baseline treatment and is much smaller than that of males. Attending the ECL engineering school is generally associated with a larger performance for both males and females. But female attendees always outperform the other females, regardless of the 32 Possibly for evolutionary reasons (Browne, 2002; Kanasawa, 2005) . treatment, whereas male attendees outperform other males only in the Simultaneous treatment. Finally, note that the evolution of effort over time also differs by gender in the Simultaneous treatment. Indeed, the parameter estimate associated with Period indicates that females exhibit significant learning in each specification. For males, it is marginally statistically significant only if session dummies are included, and its value is much smaller (0.679 vs. 1.624 for females). Gender differences observed in the Simultaneous treatment only, coupled with the fact that the Period parameter estimate is much higher for females, suggest that the latter may have underperformed at the beginning of the game in the simultaneous networks. Overall, these findings indicate that females react differently than males to information about their peers in the Simultaneous networks. A possible interpretation is that females perceive this environment as more competitive than the Sequential networks. The next section provides more details on these findings.
Discussion and Conclusion
The empirical literature has shown that males and females respond differently to various incentive schemes. Not surprisingly, they tend to favor different schemes when given choice. These results stem mostly from experiments wherein the focus is on the link between expectations and/or confidence on individual behavior. Information about others is usually limited when not entirely omitted. Another strand of the literature which focuses precisely on the link between own and peer performances seldom reports gender-specific results. This paper tries to bridge the gap between these two sets of results. The contributions are thus twofold: First, we explicitly focus on gender-specific responses of own performance to peer performances. Second, we investigate these within various networks configurations rather than the more common group framework. Resorting to social interactions within networks to investigate work effort is relatively novel despite the fact few workers ever work in isolation. We thus develop two linear-in-means social interactions models with gender heterogeneity. In the first, the networks are structured such that the information on wages and performances flows one-way from the peer to the subject (sequential model). In the second, information flows both ways (simultaneous model). Gender-specific peer effects we can identified in both models.
Our analysis has unearthed important results about peer and gender effects in a network setting. On the whole, subjects behave as predicted by theory: they respond to financial incentives and are sensitive to information about their peers. Yet, there are important differences as regards gender responses to social interactions. While males increase their effort when learning about the productivity of their peers, irrespective of the network structure, females behave entirely differently in different network settings. In a sequential network, they are sensitive to the productivity of their peers, although to a slightly lesser extent than males. But in a simultaneous setting, they behave as if information on peer performances was irrelevant and work almost as if in isolation. In addition, not only do the endogenous peer effects differ across genders, so do the contextual peer effects. Indeed, females are indifferent to their peers' wage regardless of the network configuration; in contrast, males adjust their effort to their peers' wages, although differently across networks.
Informational variants are used to investigate whether differences between the sequential and simultaneous networks are due to having one's performance scrutinized by a peer, albeit in an anonymous fashion. Our results are consistent with those of Georganas et al. (2015) in that only the observer changes his effort, not the observee, and they differ from those of Mas and Moretti (2009) . In addition, our data show no evidence of any impact of having one's peer in the lab on individual performances. We are thus lead to infer that females, as opposed to males, perceive the simultaneous network as a more competitive environment, and to view their peers' performance in the sequential one as a simple reference point in terms of motivational goal settings. To the extent females do indeed perceive the Simultaneous network as a more competitive environment, they may be lead to ignore their peers' performance or to respond by decreasing their own effort. Indeed, it is now well-established that females unlike males tend to under-perform in competitive environments and to shy away from competition (e.g. Gneezy et al., 2003; Niederle and Vesterlund, 2007) . Our experiments suggest that this may also apply to non-monetary, informational incentives. Gender differences in contextual peer effects are also consistent with the simultaneous setting being perceived as more competitive by female subjects. It could be argued following Möbius et al. (2011) that females are more "ego-defensive", i.e. less confident and more conservative updaters, to exhibit more aversion toward relative performances. Yet, such an argument fails to explain why females would be averse to informational incentives in the Simultaneous but not so in the Sequential networks.
Empirical evidence on peer effects at work is relatively scant. 33 This is partly because obtaining proper estimates in real-life settings raises notoriously difficult identification problems. Indeed, social networks at work are likely to be endogenous and disentangling performance from contextual peer effects is difficult when workers interact in groups and that the average size of these groups is large. In this paper, we argue that a carefully designed laboratory experiment can help solve this problem for two reasons. First, individual reference groups can be determined exogenously by the experimentalist. Second, the structure of the network can be designed in a manner that guarantees identification of all social interactions within the linear-in-means model. Van Veldhuizen et al. (2014) stress the many advantages of using such a controlled environment for the study of social interactions. We acknowledge, however, that laboratory experiments have their own limitations. In our particular case, networks are formed exogenously and the task subjects are asked to perform is artificial. In addition, subjects may feel scrutinized by the experimenter and thus change their behavior accordingly (see Levitt and List, 2007) . Notwithstanding this, there is now widespread agreement about the external qualitative validity of laboratory experiments (Fréchette and Schotter, 2014) . Importantly, in their recent meta-analysis Herbst and Mas (2015) have shown that the laboratory estimates of peer effects on productivity are similar to those obtained from field experiments.
Keeping in mind the aforementioned caveats, our results may have a number of implications for real workplace arrangements. Indeed, the existing literature has already shown that providing feedback on peer performances may increase effort under certain conditions. We show that these conditions include the mode of work organization (network type) and the gender composition of the workforce. In a predominantly female environment, it may be preferable to organize the networks such that the information on performance flows one way. In a predominantly male environment, the network structure matters little. Our results also suggest that relative wages have little impact on performance, if at all. Thus, contrary to some literature, concealing the wage structure amongst workers does not necessarily enhance productivity. ***Indicates 1% significance level, **Indicates 5% significance level, *Indicates 10% significance level. Table 4 Continued: Gender-Heterogenous Model (Female Variables) ***Indicates 1% significance level, **Indicates 5% significance level, *Indicates 10% significance level.
A. Tables   Table A1: Characteristics of the experimental sessions 
.369 † Random Effects with panel clustered S.E., ‡ Wald test of peers' performance coefficients equality between quantile regressions. ***Indicates 1% significance level, **Indicates 5% significance level, *Indicates 10% significance level.
B. Instructions for the Baseline treatment
(These instructions are for both variants, except the sentence in italics that is used only for variant 2.) We thank you for participating in this experiment on economic decision-making. The session consists of 16 periods during which you will be able to perform a task, as described in detail below.
One of these periods will be randomly selected at the end of the session to determine your earnings in Euros. Your earnings in Euros depend on your performance during this period. Moreover, you will receive an initial endowment for the whole session. The amount of this endowment will be randomly selected among the following values: 2, 4 or 6 Euros. You will be informed on the amount of this endowment for the session before starting the first period.
Your earnings will be paid to you in cash and in private in a separate room. At the beginning of the session, you will be asked a few personal questions (gender, age, relative wealth of your family compared to the other students, school, year of study).
All your decisions during the session will remain anonymous. You will never have to enter your name in the computer.
Description of each period
Each period lasts 2 minutes 30. During these 2 minutes 30, you are invited to perform the following task.
This task consists of multiplying two-digit numbers by one-digit numbers that are displayed on your screen (for example, 15×3, 22×7). You must enter a value in the corresponding box and submit your answer by clicking the "validate" button. You must make these calculations in your head. It is strictly forbidden to use a pen, a calculator, a mobile phone or any device to multiply the numbers, otherwise you will be immediately excluded from the session and the payoffs. Once you have submitted an answer:
• If this answer is not correct, a message will inform you and you will be able to enter a new answer. Only a correct answer will make another multiplication appear.
• If this answer is correct, your score is increased by one unit and a new multiplication is displayed on your screen.
You can make as many multiplications as you like during each period. You are also allowed to read the magazines that are available on your desk. Please note that before the beginning of the first period, a practice round of 2 minutes 30 will allow you to train at the task. Your performance during this round will count for the determination of your earnings.
Determination of your earnings
Your earnings during this experiment depend on your piece-rate and your score (your number of correct answers) in a period randomly drawn by the computer program at the end of the session. Your piece-rate for each correct answer is randomly selected at the beginning of each period. It can change across periods.
This piece-rate for each correct answer can take the following values: e0.10, e0.50, e1. Your earnings for the experiment are therefore calculated as follows: Your total earnings = your initial endowment + (your piece-rate × your score in the randomly selected period). The incorrect answers are not accounted for in the determination of your earnings.
Information
At the beginning of the first period, you are informed on the piece-rate for the period. Note that the piece-rate of the other participants in this session in a given period can differ from your piece-rate. But all the participants in the session have to solve the same multiplications and in the same order as you in each period.
You are permanently informed on your current score in the period and on the time remaining until the end of the period. At the end of each period, your final score in the period is displayed, as well as a reminder of your piece-rate for the period.
Only in Variant 2: At the end of each period, your score is communicated to one or two other participants. They cannot identify you in the room.
You can find below a copy of the screenshot during the task. The numbers indicated are only an example. • In each of the 16 periods you can solve multiplication problems.
• From one period to the next, the multiplications and the piece-rates are modified randomly.
• The other participants receive the same multiplications problems and in the same order than you.
• In each period the piece rates are randomly determined for each participant.
• At the end of each period, you are informed on your score for this period, and on your potential payoff for this period.
Please read again these instructions. If you have any question, please raise your hand and we will answer to your questions in private. Once we will have answered your questions, a questionnaire will be displayed on your computer screen. Then the practice period will start. The following periods will start automatically. At the end of the session, you will be invited to fill out a final questionnaire.
You are not allowed to communicate with any other participant.
C. Instructions for the Sequential treatment
(These instructions are for both variants, except the sentence in italics that is used only for variant 1 or 2) We thank you for participating in this experiment on economic decision-making. The session consists of 16 periods during which you will be able to perform a task, as described in detail below. One of these periods will be randomly selected at the end of the session to determine your earnings in Euros. Your earnings in Euros depend on your performance during this period. Moreover, you will receive an initial endowment for the whole session. The amount of this endowment will be randomly selected among the following values: 2, 4 or 6 Euros. You will be informed on the amount of this endowment for the session before starting the first period.
Your earnings will be paid to you in cash and in private in a separate room. During the session, you will be matched with one or two participants, named "peers" in the rest of these instructions. You will keep the same peers throughout the experiment. You will never know their identity.
(Only in variant 1: This or these peers are not present in the room today: these persons recently participated in another session. During this session, your peer(s) performed the same task as you and their earnings were calculated according to the same rules as you. The difference with you is that they had no peers.) (Only in variant 2: This or these peers are present in the room today. Your peer(s) perform the same task as you and their earnings are calculated according to the same rules as you. The difference with you is that they receive strictly no information about you.)
At the beginning of the session, you will be asked a few personal questions (gender, age, relative wealth of your family compared to the other students, school, year of study). Then, you will be informed on your peer's answers to these questions. If you have two peers, you will be informed of their mean answers to the questions about their age and the relative wealth of their family. "Men" indicates that your two peers are men; "women" indicates that your two peers are women; "mixed" indicates that one peer is a man and the other peer is a woman.
You will be also informed on the initial endowment of your peer or the average initial endowments of your two peers for the session. All your decisions during the session will remain anonymous. You will never have to enter your name in the computer.
Description of each period
Determination of your earnings
Information
At the beginning of the first period, you are informed on the piece-rate for the period. You are also informed of the piece-rate of your peer in the same period. If you have two peers, you are informed on their average piece-rate. Indeed, your peers can receive different piece-rates than yours during a period. Their piece-rate is also randomly selected among the following values: e0.10, e0.50, e1. Note that the piece-rate of the other participants in this session in a given period can also differ from your piece-rate.
(Only in variant 2: Your peer(s) will start the task about three minutes before you: there is always a lag of one period with you. Thus, you will start the first period as soon as your peers will have completed the task in the first period.)
At the beginning of each period, you are also informed on your peer's final score for his piecerate in the period; if you have two peers, you are informed on their mean final score in the same period. Please note that your peer or your peers had to solve exactly the same multiplications as you and in the same order as you in each period. Similarly, all the participants in the session have to solve the same multiplications and in the same order as you in each period.
You are permanently informed on your current score in the period and on the time remaining until the end of the period. At the end of each period, your final score in the period is displayed, as well as a reminder of your piece-rate for the period, your peer's piece-rate and final score or your two peers' average piece-rate and average final score.
You can find below a copy of the screenshot during the task. The numbers indicated are only an example.
To sum up:
• In each of the 16 periods, you can solve multiplication problems.
• From one period to the next, you keep the same peer or the same two peers. (Only in variant 2: This or these peers are present in the room today. Your peers receive no information about you and they start the first period about 3 minutes before you). • From one period to the next, the multiplications and the piece-rates are modified randomly. Your peer or your peers have received the same multiplications problems and in the same order than you.
• You are informed at the beginning of the period on your peer?s piece-rate and on his final score for the same period or on the average piece-rate and average final score of your two peers if you have two peers.
• At the end of each period, you are informed on your score and on your potential payoff for this period, and you are reminded your peer?s piece-rate and his final score for the same period or the average piece-rate and average final score of your two peers for the same period if you have two peers.
Please read again these instructions and answer the questions on the questionnaire that has been distributed to you. If you have any question, please raise your hand and we will answer to your questions in private. Once we will have answered your questions, a questionnaire will be displayed on your computer screen. Then the practice period will start. The following periods will start automatically. At the end of the session, you will be invited to fill out a final questionnaire.
D. Instructions for the Simultaneous treatment
We thank you for participating in this experiment on economic decision-making. The session consists of 4 periods, each divided into several rounds during which you will be able to perform a task, as described in detail below.
One of these rounds will be randomly selected at the end of the session to determine your earnings in Euros. Your earnings in Euros depend on your performance during this round. Moreover, you will receive an initial endowment for the whole session. The amount of this endowment will be randomly selected among the following values: 2, 4 or 6 Euros. You will be informed on the amount of this endowment for the session before starting the first period.
Description of each period
Each of the four periods consists of several rounds. The number of rounds can change across periods. Each round lasts 2 minutes 30. During these 2 minutes 30, you are invited to perform the following task.
You can make as many multiplications as you like during each round. You are also allowed to read the magazines that are available on your desk. Please note that before the beginning of the first period, a practice round of 2 minutes 30 will allow you to train at the task. Your performance during this round will count for the determination of your earnings.
Determination of your earnings
Your earnings during this experiment depend on your piece-rate and your score (your number of correct answers) in a round of a period randomly drawn by the computer program at the end of the session. Your piece-rate for each correct answer is randomly selected at the beginning of each period. It can change across periods. In contrast, it remains constant across the rounds of a same period.
This piece-rate for each correct answer can take the following values: e0.10, e0.50, e1. Your earnings for the experiment are therefore calculated as follows: Your total earnings = your initial endowment + (your piece-rate × your score in the randomly selected round). The incorrect answers are not accounted for in the determination of your earnings.
Information
At the beginning of the first round of each period, you are informed on the piece-rate for the period. You are also informed of the piece-rate of your peer in the same period. If you have two peers, you are informed on their average piece-rate. Indeed, your peers can receive different piecerates than yours during a period. Their piece-rate is also randomly selected among the following values: e0.10, e0.50, e1. Note that the piece-rate of the other participants in this session in a given period can also differ from your piece-rate.
At the end of each round, you are also informed on your peer's final score in the round for his piece-rate in the period; if you have two peers, you are informed on the mean final score in this round. Please note that your peer or your peers had to solve exactly the same multiplications as you and in the same order as you during each round. Similarly, all the participants in the session have to solve the same multiplications and in the same order as you in each round.
You are permanently informed on your current score in the round and on the time remaining until the end of the round. At the end of each round, your final score in the round is displayed, as well as a reminder of your piece-rate for the period, your peer's piece-rate and final score or your two peers' average piece-rate and average final score.
You can find below a copy of the screenshot during the task. The numbers indicated are only an example. • Each of the four periods consists of several rounds during which you can solve multiplication problems.
• From one period to the next, you keep the same peer or the same two peers. The piece-rates are randomly determined.
• During a period, you keep the same piece-rate across rounds.
• From one round to the next, the multiplications are modified randomly. Your peer or your peers receive the same multiplications problems and in the same order than you.
• You are informed at the beginning of the period on your peer's piece-rate or on the average piece-rate of your two peers.
• At the end of each round, you are informed on your final score and your potential earnings for this round, and on your peer's score or on the average score of your two peers. You are reminded your piece-rate and your peer's piece-rate or the average piece-rate of your two peers.
